Introduction: Postabortion contraceptive use differs across countries, suggesting the need for country-level research to identify barriers and suggest appropriate interventions. This study aimed to identify the prevalence and correlates of postabortion long-acting reversible contraceptive (LARC) use among women aged 24 or younger in Nepal.
Plain English summary
Long-acting reversible contraceptives (LARCs), offer the highest level of reversible protection against pregnancy and are safe, effective, and considered the most cost-effective methods. However, multiple barriers prevent their use in Nepal and result in unintended pregnancies.
This study utilizes data from HMIS 3.7 to assess the prevalence of LARC use and its association with age, education, number of living children, caste/ethnicity, gestational age, diagnosis, abortion method, facility type and sector, and postabortion contraceptive acceptance. Individual case records of women 24 years and younger receiving induced abortion or postabortion care were collected from 433 Ipas-supported health facilities between July 2014 and June 2017.
During the three-year period, 20,307 abortion services were provided to women aged 24 years and younger, 79% accepted a modern method of contraception. Most young women accepted short-acting contraceptive methods (68%) followed by LARC methods (11%) and permanent methods (0.4%).
The findings revealed that the use of LARC methods were higher among women who had had induced abortion and who had services from public sector health facilities. Also, young clients of the Brahmins/Chhetris and Janajatis ethnic groups were more likely to use LARCs as compared with the Dalits ethnic group.
In order to increase LARC use and reduce unintended pregnancy, the service should be available and accessible to young women at all facility levels with provision of quality counseling services. Additionally, focus should be given to young women who have had postabortion care, receive services from the private sector and those belonging to specific ethnic groups.
Background
Postabortion contraceptive use is one of the essential elements of comprehensive abortion care to prevent future unwanted pregnancies and abortions [1] . Provision of abortion and postabortion contraception helps women end current and prevent future unintended pregnancies during the same visit. All women seeking abortion services should receive counseling on a range of contraceptive methods including shortacting, long-acting reversible and non-reversible methods to ensure women are offered methods that best meet their reproductive health needs. Long-acting reversible contraceptives (LARCs), such as intrauterine devices (IUDs) and sub-dermal implants, offer the highest level of reversible protection against pregnancy and for a longer time period [3 years to 12 years] [2, 3] . They are safe, effective, and considered the most cost-effective methods [3, 4] .
The use of LARCs among women of reproductive age varies across the globe. In 2012, the percentage distribution of IUD users among women using modern contraceptive methods was 38% in high-income countries and 28% in developing countries [5] . At the country level, LARC use among postabortion clients is below 10% in Ghana [6] , India [7] , and Nepal [8, 9] and below 50% in Australia [10] , New Zealand [11, 12] , Sweden [13] , and the USA [14] . Despite global evidence demonstrating the effectiveness of LARC methods, the low uptake among postabortion clients is a concern for policy makers and program managers. Evidence from different regions of the world suggest a number of inter-related factors such as demography, socioeconomics, awareness, provision of counseling services, health insurance, supplies, and health system capacity are responsible for low use of LARC methods [2, 10, [15] [16] [17] . Factors affecting LARC use differ between countries suggesting the need for country-level research to identify barriers to use [6] [7] [8] [9] .
Health services in Nepal are delivered at the primary, secondary and tertiary levels. The primary level consists of health posts, primary health care center (PHCCs) and outreach clinics. Secondary level services are delivered by district hospitals which also act as referral points for primary level facilities. Tertiary level services are provided by zonal, sub-regional, regional and central hospitals. Abortion services are provided at selected health facilities across all levels. In the districts where Ipas Nepal works, it supports comprehensive abortion care training for service providers and provides logistical and technical support to health facilities to provide high quality abortion and postabortion care.
In Nepal, legalization of abortion took place in September 2002 and safe abortion service provision started in March 2004 [18, 19] . In line with the National Safe Abortion Policy 2002, safe abortion services for abortion before 13 weeks gestation were expanded to all districts in Nepal through selected public and private health institutions [20] . By 2016, comprehensive abortion care (which includes induced abortion; treatment of incomplete, missed and unsafe abortion; compassionate counseling; contraceptive services; provision of sexual and reproductive health services or referrals to accessible facilities; and community-service provider partnerships) was integrated into existing service delivery in all district hospitals and in half of the PHCCs. Abortion at or after 13 weeks gestation was also available in 29 public central and zonal level hospitals and private hospitals [21] . In 2010, the Government of Nepal undertook the policy to provide at least five different modern contraceptive methods, including LARC methods, at the health post level. Despite this government strategy, the use of LARCs is relatively low as compared to other modern contraceptive methods. A recent population-based nationally representative survey reports that the modern contraceptive prevalence rate among married women of reproductive age is 43% and LARC methods account for only 5% [19] .
Multiple barriers prevent the use of contraceptive methods in Nepal and result in unintended pregnancies. Socio-cultural factors, women's empowerment, low community demand, and lack of familiarity with contraceptive methods are client-related barriers, whereas availability of services, supplies and human resource capacity and low quality of contraceptive counseling have been identified as key health system barriers to contraceptive use in Nepal [9, 22, 23] . Moreover, resource constraints, policy and legal restrictions, lack of professional encouragement and incentives to health workers, and inadequate focus on youth are policy-related barriers to postabortion contraceptive use [1, 3, [24] [25] [26] [27] [28] . In Nepal, among women who have given birth under the age of 25, 18% reported the pregnancy to be unintended [19] . A further analysis of the Nepal Demographic and Health Survey 2016 data revealed that among women who received abortion services, about one-fifth of them were youth aged 15 to 24 years. Additionally, among currently married women, the unmet need for contraception is high among youth (33%) when compared with the national average (24%) [19] . Thus, there is a need for clear and disaggregated data on youth's postabortion contraceptive use and empirical evidence to explore the factors which hinder the use of postabortion contraception to prevent unintended pregnancies. In this context, this study aimed to identify the prevalence and correlates of postabortion LARC use among young women (24 and below) in Nepal and ways we might intervene or key populations on which to focus interventions.
Program description
Ipas Nepal, a non-governmental organization, has been a key partner of the Government of Nepal in improving access to and quality of safe abortion services for over a decade. Through this partnership, provision of medical abortion at or before 9 weeks gestation has been supported in 46 out of Nepal's 77 districts and 29 hospitals were supported to provide abortion at or after 13 weeks gestation. Ipas Nepal provides holistic technical and programmatic support in safe abortion programming. In coordination with the National Health Training Center, Ipas Nepal supported the training of healthcare providers and training of trainers for both medical abortion at or before 9 weeks and medical induction and dilatation and evacuation for abortion at or after 13 weeks gestation. Training content included information on comprehensive abortion care including youth and gender topics. Training sites and curricula were strengthened by ensuring evidence-based and up-to-date clinical information and culturally appropriate training materials, job aids and model equipment were available. In addition, a balanced counseling strategy -use of an algorithm to assess women's needs and tailor counseling -was integrated into service provider trainings to improve postabortion contraceptive counseling [29] . After each training, need-based clinical support was provided to the service providers by clinical mentors. Likewise, Ipas Nepal supported the strengthening of health facilities to ensure they were equipped to provide high-quality abortion services. Additionally, the Government of Nepal has adopted this training approach for safe abortion services.
Methods

Study setting
In Nepal, there are 123 public hospitals (all levels), 200 PHCCs and 3808 health posts. Safe abortion services are provided by select health facilities at each level from health post to the central level. Altogether, there are 1326 listed facilities including public and private that provide safe abortion services in Nepal. Among these, Ipas Nepal provided technical and programmatic support to 433 of the 1326 listed facilities (33%) in abortion and postabortion contraceptive care between July 2014 and June 2017 (Table 1) .
Data collection methods
This is a cohort study using Health Management Information System (HMIS) data where individual case records of women 24 years and younger receiving induced abortion or postabortion care (PAC) in 433 Ipas-supported health facilities between July 2014 and June 2017 were documented using a structured HMIS 3.7 record. HMIS is a government owned and implemented information management system to collect, verify, process and analyze health service data. The following HMIS 3.7 variables were used in this analysis: age, education, number of living children, caste/ethnicity, gestational age, diagnosis (induced or PAC), abortion method (medical or surgical), facility type and sector, and postabortion contraceptive acceptance. Ipas Nepal staff collected data monthly and entered details into Ipas's monitoring and evaluation database. Data were imported into Stata 14 for validation and analysis.
Data management and analysis
Age was categorized into less than 20 years and 20 to 24 years. Education level included never attended school, primary, secondary and higher education. Caste/ethnicity included Dalits (the castes who were formerly considered "untouchable" according to the Hindu varna system), Janajatis (the indigenous groups), Madhesi (the Terai/Madhesi people are native inhabitants of the flat southern region of Nepal), Muslims, and Brahmin/Chhetri (the upper castes). Facility type included health posts and primary health care centers versus hospitals. Abortion method included medical (abortion by misoprostol and mifepristone) and surgical (abortion by manual vacuum aspiration or dilatation and evacuation). Gestational age was categorized as ≤12 weeks and ≥13 weeks. Diagnosis categories included induced (provider induced procedure) and PAC (care for an incomplete abortion). The primary outcome of interest was receipt of a LARC method.
Prevalence was determined if women accepted LARC immediately or within 14 days after an induced abortion or PAC, as recorded in the HMIS 3.7. For the purpose of this analysis, missing data for contraceptive acceptance (1.3%) were treated conservatively as not receiving a contraceptive method.
Descriptive statistics were reported using frequencies and percentages. To assess correlates of LARC use, we explored adjusted associations between LARC use and age, education, number of living children, caste/ethnicity, gestational age, diagnosis, abortion method, facility level and sector. All unadjusted and adjusted analyses were conducted using survey logistic regressions clustering on facility.
Results
Use of postabortion contraception
During the three-year period, 20,307 abortion services were provided to women aged 24 years and younger, 79% accepted a modern method of contraception. Most young women (24 and below) accepted short-acting contraceptive methods (68%) followed by LARC methods (11%) and permanent methods (0.4%) (Fig. 1) . The most preferred individual contraceptive method of choice was condoms (26%) followed by injectables (25%) and oral contraceptive pills (16%). For LARC methods, the use of implants (8%) was higher than the use of IUDs (3%). By fiscal year, LARC use almost doubled between July 2014 to June 2015 (7%) and July 2016 to June 2017 (13%) (Fig. 2) .
Prevalence of LARC use
The use of LARC methods was higher among women aged 20 to 24 years (12%) when compared with women below 20 years of age (7%). Use of LARCs did not vary much across education levels and ethnicity ( Table 2 ). The greatest proportion of LARC use was among those who had primary education (12%), had three or more children (15%) and belonged to other ethnic groups (16%). The least use was among those with higher education (10%), had no children (3%) and belonged to the Muslim ethnic group (8%). Young women (24 and below) who had an induced abortion (11%) and those who had an abortion at or less than 12 weeks gestation (11%) were more likely to use LARCs than women who received PAC (3%) and had an abortion at or above 13 weeks (8%). Moreover, when analyzed across supply-side characteristics such as health facility sector and type, the use of LARCs was higher among women who visited public sector health facilities (11%) than those who visited private sector health facilities (3%) ( Table 2) .
Correlates of LARC use
In the adjusted model, the odds of LARC acceptance was higher among clients who belonged to Brahmin/ Chhetri (OR = 1.23; 95% CI: 1.02-1.47) and Janajatis (OR = 1.20; 95% CI: 1.01-1.43) caste as compared to Dalits, among those who sought induced abortion (OR = 3.75; 95% CI: 1.75-8.06) compared with postabortion care, and among those who received service from public sector health facilities (OR = 4.00; 95% CI: 2.06-7.75) compared with private sector health facilities (Table 3) . Also, compared with young women (24 and below) who had no living children, a higher odds of LARC acceptance was observed among those who have one or two (OR = 4.59; 95% CI: 3.77-5.57) and three or more living children (OR = 5.52; 95% CI: 4.24-7.17).
After adjusting, no significant association was observed with client age, education, gestational age, facility type and abortion method.
Discussion
Overall, 79% of young women (24 and below) who received safe abortion services accepted a modern method of contraception. Short-acting contraceptive method use was 68% followed by LARC methods (11%) and permanent methods (0.4%). There was a higher proportion of the postabortion LARC users (16%) in a study conducted at the central level maternity hospital of Nepal [22] , while LARC use was as low as 1.4% among married women of reproductive age (15-49 years) in one study in rural Nepal [30] .
Evidence suggests that high-quality and client-centered counseling on contraception with a focus on modern contraceptives, including LARC, pre-procedure and during the postabortion period is effective to increase LARC use [1, 18, 25, 31] . However, the Nepal Demographic Health Survey 2016, revealed that only about half of the abortions (51%) nationally were conducted in authorized facilities. Likewise, about half of women aged 15-49 years (53%) received information on contraception during the postabortion period and only a quarter used a contraceptive method within two weeks of abortion services [19] . The health system in Nepal is further challenged with poor readiness to provide abortion and contraception services as evidenced by the findings of Nepal Health Facility Survey 2015; fewer than half of the health facilities provided LARC and only one out of four health workers were trained in postabortion care at any time [32] . The same survey showed that the quality of contraceptive counseling was poor with only 6% of health facilities maintaining privacy/confidentiality. Studies have shown that increasing awareness among clients about LARC and removing financial barriers increases LARC use [17] . Provision of high-quality postabortion contraceptive counseling services that focuses on increased knowledge along with availability of LARC at health facilities is thus necessary to increase the uptake of LARC.
Our findings did not suggest an association of postabortion LARC use with age among young women. This finding is not consistent with studies done in Australia [10] and in ten countries of Asia and Sub-Saharan Africa [18] . This might be due to the disinclination of providers to promote LARC use among all young clients (24 and below) coupled with low demand by young clients because of the fear of infertility [6, 33] . Young clients (24 and below) may also need special focus as they might have issues with access and cost [34] . Additionally, they might be less knowledgeable about LARC methods in general [35] . Studies have shown that poor women have low LARC uptake although the mechanisms of this inequity are not clearly established [10, 36, 37] .
Interestingly, our study revealed that young women (24 and below) with higher education were significantly less likely to use a LARC method as compared with young women (24 and below) who never attended school. This might be because women with higher education are more likely to have better economic opportunities and opt for private facilities when seeking abortion services. In our study, young clients (24 and below) of the Brahmins/Chhetris ethnic groups (the dominant ethnic groups in Nepal) were significantly more likely to use LARCs as compared with the Dalits ethnic group. Similar studies from the United States [38] and New Zealand [12] also demonstrated ethnicity as a predictor of LARC use, although it was not the same in a study from India [39] .
Our study shows young clients (24 and below) who received an induced abortion were nearly four times more likely to use a LARC method as compared with clients receiving PAC. While our findings may be affected by the low number of women receiving PAC, it is also natural that women who seek postabortion care after having a spontaneous abortion are likely to want to get pregnant again soon and may not demand LARCs. Another possible reason providers are reluctant to offer LARC methods is due to fear of infections [40] and prioritizing immediate medical needs rather than postabortion contraceptive counseling [18] .
Our findings reveal that clients visiting public sector facilities as compared with private sector facilities are more likely to accept a LARC method. One reason behind this result may be due to better availability of contraceptive supplies and trained providers in public [26, [41] [42] [43] . In our study, method of abortion was not associated with LARC use. This finding was inconsistent with a study done in Australia [10] where after surgical abortion women had a significantly higher LARC preference as compared with medical abortion. The findings from this study imply that a greater focus needs to be placed on women receiving postabortion care; those who belong to Madhesi, Muslim and Dalit caste groups; nulliparous women and addressing issues with low use in private sector and primary health facilities. Taking into account the evidence from other countries, improving access, focusing on quality of care, integration of reproductive health services, timely LARC provision, improving referral systems and follow-up mechanisms of clients, improving community-service provider linkages, use of information systems in decision making, broader method mix and arrangements for youth and culture friendly services and partner communication might improve LARC use in Nepal [1, 7, 10, 14, 24, 26, 37, 43] . Our study has some limitations as well. We could not assess other factors such as access to and cost of LARC, continuation of LARC methods, method availability at health facilities and trained providers, quality of contraceptive counseling services, place of residence, client familiarity with LARCs, involvement of partners in contraceptive decision making, and the socio-economic status of women which could have affected LARC use. Assessing the role of such factors with LARC use could be further areas of research. Despite its limitations, this study helps to characterize postabortion contraceptive use with a focus on LARC among young women seeking abortion care at Ipas-supported facilities in Nepal.
Conclusion
Among young women (24 and below) receiving abortion services, the proportion accepting a postabortion LARC method was 11%. Predictors of LARC uptake were ethnicity, abortion diagnosis, and health facility sector. With global evidence suggesting the effectiveness of LARCs in reducing unintended pregnancies, family planning strategies should promote modern contraceptives including LARC; ensuring that these services are available and accessible to young women (24 and below) at all facility levels with provision of high-quality counseling services. Health workers should be equipped with skills to provide quality contraceptive counseling and services that account for specific needs of young women and consider the diversity among youth and strengthen linkages between contraceptive and abortion care at public and private facilities.
